A novel surface-attached carvedilol solid dispersion with enhanced solubility and dissolution.
A novel surface-attached, spray-dried solid dispersion containing poorly water-soluble carvedilol (CV) without any change in the crystallinity was prepared using water, polyvinylpyrrolidone (PVP K30) and Tween 80. The solid dispersion was optimized by investigating the effects of the weight ratios of Tween 80/PVP K30 and carrier/drug on the aqueous solubility of CV. The optimum solid dispersion consisted of a relatively low carrier to drug weight ratio: the weight ratio of CV/PVP K30/Tween 80 was 12/4/2. Unlike conventional methods of solid dispersion preparation, this method yielded CV-loaded solid dispersion with no change in the crystallinity of the drug as was evident from SEM, DSC and XRD. It was demonstrated that the solid dispersions prepared had hydrophilic carriers attached to the surface of the drug, thus changing it from a hydrophobic to a hydrophilic form without changing the crystalline form. The optimized solid dispersion improved the drug solubility and dissolution rate by about 11,500-fold and twofold, respectively. It was further suggested that this method of solid dispersion preparation is better than conventional methods in terms of environmental and industrial standpoints. Thus, it was concluded that CV-loaded solid dispersion prepared using this method would be of use for delivering poorly water-soluble CV with enhanced solubility and dissolution, but without crystalline changes.